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Department of the Navy 
Southern Division NFEC 
P.o. Box 190010 
North Charleston, SC 29419-9010 
Attention: Mr. Gabriel Magwood 

Re: Final Assessment Report dated 20 January 2000 
Zone F /Site 2 I-Building 241 (Site Identification # 17706) 
Charleston Naval Complex/Charleston Naval Base 
Charleston, SC 

Lally R. Chewning, Jr., DMD 
Charleston County 

Dear Mr. Magwood: 

The author has completed technical review of the referenced document. As submitted, the 
report provides a narrative and summary of previous assessment activities and analytical results 
from additional sampling conducted to establish the environmental fate of suspected 
contamination at the subject property. Analytical resuits provided indicate that concentrations 
ofPAH and VOC compound(s) were reported in soil and groundwater samples obtained at the 
subject site. The reported concentrations exceed the RBSL (Risk-Based Screening Levels, 
SCDHEC Risk-Based Corrective Actionfor Petroleum Releases. 5 January 1998), proposed 
RBC (Risk-Based Concentrations for Residential Soils, EPA Region fll Risk-Based 
Concentrations Table, 12 April 1999) and established groundwater MCLs (maximum 
contaminant levels) and/or established health advisories. Available analytical data and applied 
interpretations appear to indicate that a reasonable delineation and characterization of the extent 
and severity of soil and groundwater contamination have been developed for the Building 241 
site. This information and data were then utilized to develop SSTL (site specific target levels) 
for CoC (contaminants of concern) in evidential discussion(s) for consideration of employing 
intrinsic remediation at the subject site. 

Although the author concurs that active remediation may not be appropriate for this site, 
reasonable monitoring must be established to demonstrate reclamation of groundwater quality 
through time. Proposals that incorporate monitored natural attenuation must provide sufficient 
data to demonstrate the groundwater environment's assimilative capacity to provide for 
intrinsic biodegradation/natural attenuation for the known contaminants through time. 
Appropriate and reasonable data must be available/developed to demonstrate contaminant 
plume stability, contaminant stoichiometry and provide site specific information/data on 
attenuation (retardation and degradation) rates to verify predictive modeling applied to the site. 
Associated routine monitoring (groundwater and soil, as necessary) should be sufficient to 
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demonstrate the rate and effectiveness (if any) of predicted degradation processes in effect and 
able to distinguish the effects of nondestructive processes (advection, dispersion, sorption, etc.) 
and destructive attenuation processes. 

With consideration to the above, the author concurs with the proposed groundwater monitoring 
program. The facility should develop an appropriate CAP (corrective action plan), including 
proposed sampling schedule. A schedule for development of the requested CAP should be 
submitted to my attention by 31 March 2000. Should you have any questions please contact me 
at (803) 898-3559. 

Sincerely, 1£11) 

pa*E!~~I,HYdrOgeOlOgist 
Groundwater Quality Section 
Bureau of Water 

cc: Trident District EQC 
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1.0 INTRODUCTION 

This Corrective Action Plan (CAP) has been prepared by CH2M-JONES, LLC. The plan 
is designed for Zone FI Site 21-Building 241; Underground Storage Tank (UST) 241 
located at the Charleston Naval Complex (CNC), Charleston, South Carolina. 

The South Carolina Depa.rtment of Health and Environ~ental Control (SCDHEC) has 
designated this site as Identification Number: 17706. This CAP provides methods to 
further evaluate the applicability of intrinsic remediation and monitoring well 
abandonment as a corrective action for UST 241 in accordance with SCDHEC Corrective 
Action Guidance, June 1997. 

1.1 General Site Description 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in 
Charleston County, South Carolina as shown in Figure 1. This installation consists of 
two major areas: an undeveloped dredge materials area on the east bank of the Cooper 
River on Daniel Island in Berkley County, and a developed area on the west bank of the 
Cooper River. The developed portion of the base is on the peninsula bounded on the 
west by the Ashley River and on the east by the Cooper River. The site is located within 
the developed portion of the base as shown in Figure 2. (Tetra Tech, NUS [TTNUS], 
Rapid Assessment [RA] for UST 241, 2000). 

The area surrounding CNC is "mature urban", having long been developed with 
commercial, industrial, and residential land use. Commercial areas are primarily west of 
CNC; industrial areas are primarily to the north of the base along Shipyard Creek. A site 
vicinity map, which exhibits adjacent properties and structures, vicinity roads, current 
utilities, and vicinity surface drainage, is included as Figure 2. 

Building 241 served as the Charleston Naval Base Crane Shop after construction was 
completed in 1987 until base closure. UST 02-241-001, a 6,000 gallon fiberglass tank, 
was used to store #2 fuel oil for Building 241. During the removal ofUST 241, 
approximately 900 gallons of free product was pumped out of the excavation. The site is 
situated approximately 800 feet from the Cooper River (TTNUS, 2000) 

1.2 Objective 

In the Rapid Assessment (RA) completed by Tetra Tech NUS, nine soil samples and nine 
groundwater samples were collected at the site. Six of the nine soil samples had levels of 
naphthalene above the Risk Base Screening Levels (RBSLs) and one soil sample had 
levels of chrysene (a Polynuclear Aeromatic Hydrocarbon [P AH] compound) above 
RBSL's (see Table 7). Naphthalene was detected above the RBSLs for one groundwater 
sample. Because the levels of the chemicals of concern did not exceed the SSTLs, the 
RA recommended an intrinsic CAP for this site. 
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This CAP presents the groundwater monitoring plan to attempt to demonstrate the ground 
water's assimilative capacity to provide for intrinsic biodegradation! natural attenuation 
for the known contaminates through time in order to validate the assumptions and 
calculations used in the RA completed by TTNUS 2000. 
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2.0 RECEPTOR SURVEY 

A receptor survey of the site vicinity was conducted by TTNUS to identify potential 
receptors for petroleum hydrocarbon contamination. Figure 2 depicts the public utilities 
located within 250 feet of the former UST 241 study area. Specific information 
concerr.L'1g the depth of utilities below land surface (bls) is currently unavailable, 
however, utilities at this site generally are between 2 to 6 feet (ft) bls. The following 
utility receptors were iocated: 

UTILITY ON-SITE OR DISTANCEI DEPTH TO UTILITY 
DIRECTION FROM SITE 

Gas N/A 2-6-ft bls 
Electrical east comer of Bldg 241, Overhead and 2-6-ft bls 

southeast of Bldg 241 
Sewer exits Bldg 241 on the southeast 2-6-ft bls 

side 

According to the RA report completed by TTNUS, a survey of groundwater users within 
a 7-mile radius ofCNC was conducted by the South Carolina Water Resources 
Commission to ascertain the extent of any shallow groundwater usage. Results of the 
water use investigation revealed that no drinking water wells, which utilize the shallow 
aquifer, are located within a 4 mile radius of CNC. Irrigation wells are not identified 
within 1,000 feet of the site. Numerous monitoring wells are located within 1,000 feet of 
the site. The nearest surface water body to the site is the Cooper River located 
approximately 800 feet from the site (TTNUS, 2000). 

2.1 Fate and Transport Modeling 

The Dominico model was the fate and transport model used to determine groundwater 
site-specific target levels (SSTLs) in the risk analysis. The Dominico dilution/attenuation 
model is presented in the SCDHEC guidance document, South Carolina Risk-Based 
Corrective Action for Petroleum Releases (SCDHEC, 1988). This model is very 
conservative in that is assumes an infinite mass, aerial source condition through which 
groundwater flows. The modd incorporates bioiogical. decay effects ttJfough a first~order 
decay process; however, this mechanism was ignored because SCDHEC guidance 
specifies that the decay rate must be assumed to be zero if site-specific decay rates have 
not been determined. 

The impacted groundwater source area was modeled as 50 feet ( 15 meters) wide and 
6.56 feet (2 meters) deep; these values are conservative defaults suggested by the 
American Society for testing and Materials (ASTM) Standard Guide for Risk-Based 
Corrective Action Applied at Petroleum Release Sites (ASTM 1997). The maximum 
Source concentrations are assumed to exist throughout the source area, further 
compounding the conservatism ofthe estimate. 
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3.0 PROPOSED REMEDIATION TECHNOLOGY 

Based on the results of the RA modeling, an Intrinsic Remediation with a monitoring 
period of 9 months will be performed for the site. The monitoring program will consist 
of sampling initially a total of eight surrounding wells adjacent to the source point, and 
oflJy sa..'11pling four selected \~vel1s there3..Ltter. The proposed mor~toring prograirrl is 
described in detail in Sections 4.0 and 5.0 of this plan. In order to support monitored 
natural attenuation for this site, CH2M-Jones, LLC must provide sufficient data to 
demonstrate the groundwater environment's assimilative capacity to provide for intrinsic 
biodegradation! natural attenuation for the known contaminates through time. As stated 
in Section 1.2, the known contaminate is naphthalene. All other contaminates are below 
the RBSLs. In addition to sampling the known contaminate, several other intrinsic 
parameters will be measured to support intrinsic biodegradation! natural attenuation. As 
a general guidance, biodegradation of petroleum hydrocarbons most commonly occurs by 
means of aerobic, nitrate-reducing, Fe(III)-reducing, sulfate-reducing, and methanogenic 
respiration as noted in the following tables (parsons Engineering Science, Inc. and 
USGS, 1998). 

Trends in Contaminant, Electron Acceptor, and 
lYietaboiic Byproduct Concentrations During Biodegradation 

Trend in Analyte Concentrations Terminal Electron Accepting Process 
Analvte During Biodegradation Causing Trend 

Petroleum Decrease Aerobic respiration, denitrification, Mn (IV) 
Hydrocarbons reduction, Fe (III) reduction, sulfate 

reduction, methan~g~nesis 
Highly Parent compound concentrations Reductive dechlorination and cometabolic 

Chlorinated decrease, daughter products increase oxidation 
Solvents and initially and then may decrease 

Daughter Products 
Lightly Decrease Aerobic respiration and Fe (III) reduction 

Chlorinated (direct oxidation) and cometabolism 
Products (indirect oxidation) 

Dissolved Oxygen Decrease Aerobic respiration 
Nitrate Decrease Denitrification 
lv"m (II) Increase Mn (IV) reduction 
Fe (II) Increase Fe (III) reduction 
Sulfate Decrease Suifate reduction 

Methane Increase methanogenesis 
Chloride Increase Reductive dechlorination or direct oxidation 

of chlorinated compound 
Oxidation! Decrease Aerobic respiration, denitrification, Mn (IV) 
Reduction reduction, Fe (III) reduction, sulfate 
Potential reduction, methanogenesis and 

halorespiration 
Dissolved Increase Aerobic respiration, denitrification, Fe (III) 

Inorganic Carbon reduction, and sulfate reduction 
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4.0 MONITORING WELL INSTALLATION AND ABANDONMENT 

4.1 Monitoring Well Installation 

Because of the amount of monitoring wells located in and around this site, no monitoring 
wells will be installed as part of this plan. 

4.2 Monitoring Well Abandonment 

Eight monitoring wells will be abandoned at Building 241 following the South Carolina 
Well Standards and Regulations R. 61-71. The well abandonment will include grouting 
wells, removing stick-ups and removing all guard posts. 

4.3 Sunreying 

Because no monitoring wells will be installed at this site, a new survey will not be 
conducted. 

4.4 Equipment Decontamination 

All drilling equipment, augers, well casing <Hid screens, and soil and groundwater 
sampling equipment involved in field sampling activities will be decontaminated 
according to the Environmental Protection Agencies (EPA) " Environmental 
Investigations Standard Operating Procedures and Quality Assurance Manual 
(EISOPQAM). 
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5.0 PROPOSED GROUNDWATER MONITORING PROGRAM 

5.1 Monitoring Frequency and Reporting 

The groundwater monitoring program proposed at Building 241 will be performed in 
accordance with SCDffF'·C Corrective Action Guidance, June 1997, and consist of the 
following: 

Sampling date Monitoring Wells Field Measures Laboratory 
or (Quarter) Sampled Analvtical 

First quarter 12001 CNC-21-MWOl thru T", pH, DO, Conductivity, Naphthalene 8260 
CNC-21 MW08 Depth to water, T otal depth, 

Turbidity In addition MW-OI, 
MW-02, MW-07D & 

MW -08 will be sampled 
for 

Nitrate, sulfate, Fe II, 
Fe III, methane, 

alkalinity 
CNC-21-

Q~~~~rl ~ .. n"'~ 2 ,)()()1 1\A1XT~()l 1\A1XT~(),) 1\A1UJ\7n nl-f T){) rllnrlnrtl"ihl N"nhth"lPT1p R'"O 
, , , 

Fe ill, methane, 
alkalinity 

CNC-21-
Third quarter 3200 I MW-OI, MW-02, MW-07D T", pH, DO, Conductivity, Naphthalene 8260 

andMW-08 Depth to water, Total depth, 
Turbidity Nitrate, sulfate, Fe II, 

Fe ill, methane, 
alkalinity 

1. First quarter is defmed as January February and March. 
2. Second quarter is defmed as April May and June 
3. Third quarter is defmed as July, August, and September 

• Frequency: Ipitially an mopitonng weBs at this site will be sampled. There::liter, 
groundwater samples will be collected from wells MW-01, MW-02, MW-OID, 
and ~nV-08. 

• Reporting: Semi-annual groundwater monitoring reports will be submitted to 
SCDHEC. 

Included in the semi-annual reports will be field and analytical information from the 
certified laboratory indicating well numbers, analytical methods used, date sampled, 
date analyzed, and method detection limits. 
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At the end of the third quarter 2001 period, (or as necessary) a performance 
evaluation will be submitted to SCDHEC providing the effectiveness of the intrinsic 
biodegradation/natural attenuation occurring and any recommendations for the site if 
needed. It is possible that the levels are not above the RBSLs in the groundwater, 
which will result in a different approach to the closure of these tanks. 

• Groundwater Sampling 

Prior to any groundwater sampling, each well will be measured for water levels and total 
depth and each well will be purged in accordance the EPA EISOPQAM. 

5.2 Analytical Parameters 

The following constituents will be analyzed for each groundwater sample: 

• Naphthalene using method 8260 

The following parameters will be analyzed in order to evaluate the effectiveness of 
intrinsic remediation (refer to Section 3.0 for guidance and trends on intrinsics): 

• Nitrate (N0-3) 
• Sulfate (SO-4) 

• Fe II 
• Fe III 
• Methane (C~) 
• Alkalinity 

5.3 Field Measurements 

The following parameters will be sampled in the field: 

• Temperature 

• pH 
• Dissolved Oxygen 
• Depth to water table 
• Depth of well 
• Turbidity 
• Specific Conductance 

Field measurements will be recorded in the field book and in field forms. 
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5.4 Groundwater Level Measurements 

Groundwater measurements will be taken from all monitoring wells at the site during 
each sampling event. All water level measurements will be taken on the same day as 
anticipated sampling. 

~Y1easurements \-vill be taken \rvith an electrical water level meter or interface probe if 
floating product is present using the highest part of the top of the casing as a reference 
point for determining depths to water and total depths. Water level measurements will be 
recorded to the nearest O.OI-foot in the field book. 

5.5 Sample Handling 

Field procedures and groundwater analysis will follow standard procedures found in the 
approved Corrective Action Sampling and Analysis Plan (CSAP) portion of the RFI 
Work Plan (Ensafe, Inc.! Allen & Hoshall, 1996). The CSAP outlines all monitoring 
procedures to be performed in during the investigation in order to characterize the 
environmental setting, source, and releases of hazardous constituents. In addition, the 
r~ A P inf'l"rlpc thp ()ll<>lih, A CCllr<>nf'P 1'\1<>n <>nrl nata l\Jf anan-P,yu.nt PI.,n t,.,. "priF" th.,t .,11 
'-".....,~A..a- ......... _ ww._1<J .............. x ..... "' ...... ~J ,I.........,.~w ... u..I..I. __ ,t'.I.w. ... .1. u.J,..I.W- .J..JU"," .1.Y..LU..1.1.U5"'"'J..I..I.'-'.1.11...L J.~J.. I,.V "",",.1.,1..1.:1 &,..I..I.u." Ud..l 

information and data are valid and properly documented. Unless otherwise noted, the 
sampiing strategy and procedures will be performed in accordance with the BP A 
Environmental Services Division 

Sample Handling will be conducted in accordance with the following references: 

EPA EISOPQAM (EPA May, 1996) 
Comprehensive Sampling and Analysis Plan(Ensafe/Allen & Hoshall July, 1996) 

5.6 Sample Packing and Shipping 

The following forms will be compiled to complete the packing/shipping process: 

• Sample labels 
• Chain-of-custody labels 
• Appropriate labels applied to shipping coolers 
• Chain-of-custody forms 
• Federal express air bills 

5.7 Quality Check 

Quality Control (QC) samples will be collected during sampling events. QC samples 
may include field blanks, field duplicates, and trip blanks. Definitions of each can be 
found below as described by the EISOPQAM: 

5-3 



5.8 

Analysis 

• Field Blank: a sample collected using organic-free water, which has been 
run over/through sample collection equipment. These samples are used to 
determine if contaminants have been introduced by contact of the sample 
medium with sampling equipment. Equipment field blanks are often 
associated with collecting rinse blanks of equipment that has been field 
cleaned. 

• Field Duplicates: Two or more samples collected from a common 
source. The purpose of a duplicate sample is to estimate the variability of 
a given characteristic or contamination associated with a population. 

• Trip Blank: A sample, which is prepared prior to the sampling event in 
the actual container and is stored with the investigative samples 
throughout the sampling event. They are often packaged for shipment 
with the other samples and submitted for analysis. At no time after their 
preparation are trip blanks to be opened before they reach the laboratory. 
Trip blanks are used to determine if samples were contaminated during 
storage and/or transportation back to the laboratory (a measure of sample 
handling variability resulting in positive bias in contaminant 
concentration). If samples are to be shipped, trip blanks are to be provided 
with each shipment but not for each cooler. 

Control Limits 

Control Parameter Control Limit Corrective Action 

Air Monitoring Check Calibration of Calibrate to Recalibrate. If unable to 

pH of water 

Specific Conductance of 

I water 

OVA daily 

Continuing calibration 
check of pH 7.0 buffer 

Continuing calibration 
I chec~ of standard 

solution 

5.9 Record keeping 

manufactures calibrate, replace. 
specifications 
pH= 7.0 Recalibrate. If unable to 

calibrate, replace 
electrode. 

> I % of standard Recalibrate. 

In addition to records kept in logbooks, forms will be kept on log sheets for soil and 
groundwater. 
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5.10 Site Management and Base Support 

Throughout the investigation activities, work on the CNC will be coordinated through 
SOUTHDIV and SCDHEC. 

The primary contacts for each are as foHows: 

1. SOUTHDIV point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

2. SOUTHOIV point of contact 
Tony Hunt 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-5525 

3. SCDHEC point of contact 
Chuck Williams 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(843) 898-4339 

5-5 



REFERENCES 

Ensafel Allen & Hoshall. July, 1996. Comprehensive Sampling and Analysis Plan. 

Parsons Engineering Science, Inc. and Upjted States Geological Survey. September 1998. 
Technical Guidelines for Evaluating Monitored Natural Attenuation of Petroleum 
Hydrocarbons and Chlorinated Solvents in Ground Water at Naval and Marine Corps 
Facilities. 

South Carolina Department of Health and Environmental Control. 1997. Corrective 
Action Guidance. 

Tetra Tech NUS, Inc.; 2000 Rapid Assessment for Site 21 (Building 241), Charleston, 
South Carolina. 

United States Environmental Protection Agency. 1990. Code of Federal Regulations 136. 

United States Environmental Protection Agency. 1988. EPA Users Guide to Contract 
Laboratory Program. 

United States Environmental Protection Agency. 1996. EPA Environmental 
Investigations Standard Operating Procedures for Quality Assurance Manual. 

R-I 



TABLES 

Rev. 0 
11/12/99 

eTO 0097 



TABLE 1 

GROUNDWATeR ELEVATIONS 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL BASE COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Rev. 0 
11/12199 

I I ! ! -! !I ! 
Total Depth I Top of Casing I Date I D. epth to. I Depth to I Product I Groundwater 
of We/I (ft) 8e~0~, ft Measured Water, ft Product, ft Thickness (ft) Elevation 

(MSL) (BTOC) (BTOCj (MSL) 

I· I Wei! # 

, 

CNC21-M01 10.00 

CNC21-M02 14.00 

CNC21-M03 14.00 

CNC21-M04 14.00 

CNC21-M05 13.00 

CNC21-MOS 13.00 

CNC21-M07D 33.50 

CNC21-Moa 12.00 

Total Depth 
Weill 

of Well (ft) 

CNC21-U01 10.00 

CNC21-M02 14.00 

CNC21-M03 14.00 

CNC21-M04 14.00 

CNC21-M05 13.00 

CNC21-M06 13.00 

CNC21-M07D 33.50 

Notes: 

BTOC - Below Top of Casing 
NA - Not Applicable 
NO- Not Detected 
ft - Feet 

8.90 

8.76 

8.84 

9.36 

8.52 

9.25 

8.95 

NA 

Top of Casing 
Elevation, ft 

(MSl) 

8.90 

8.76 

8.84 

9.36 

8.52 

9.25 

8.95 

818199 5.65 ND 0.00 3.25 

818199 5.56 ND 0.00 3.20 

818199 4.52 NO 0.00 4.32 

S/S/99 5.19 NO 0.00 4.17 

818/99 2.98 NO 0.00 554 

818/99 4.70 NO 0.00 4.55 

8/8/99 6.77 NO 0.00 2.1S 

8/8/99 3.95 NO 0.00 NA 

Date 
Depth to Depth to 

Product 
Groundwater 

Water, ft Product, ft Elevation 
Measured 

(BTOC) (BrOe) 
Thickness (ft) 

(MSl) 

10113/99 5.12 NO 0.00 3.78 

10/13199 5.17 NO 0.00 3.59 

10/13/99 4.14 NO 0.00 4.70 

10/13/99 5.19 NO 0.00 4.17 

10113/99 2.69 NO 0.00 5.83 

10/13199 4.71 NO 0.00 4.54 

10/13/99 6.02 NO 0.00 2.93 



lAI It I '"' Date Sampled VY It I.LI. 

CNC21·MW02 8122199 

CNC21·MW03 8J22/99 

CNC21~05 8122J99 

CNC21-MW08 8122199 

CNC21-MW07D 8122199 

Notes: 

(' C) - Degrees Celsius 

TABLE 2 

GROUNDWATER FIE~ MEASUREMENTS 
SITE 21, BUILDING 241 

ZONE F. CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Purge Volume 
Specific 

Temp. (ee) pH Conductivity 
method (gallons) 

(uMHOSlcm) 

PP 4.20 27.7 6.87 1.67 

PP 5.40 29.8 6.79 0.758 

pp 4.92 27.9 6.96 0.B17 

PP 0.50 25.9 6.77 21.0 

PP 11.40 28.1 7.11 23.0 

PP - Peristaltic pump, low flow technique 
uohmslcm :: microohms per cerrtimeier (equiivaieni to seimenpercentimeter (Stem» 
NTU - Nephelometric turbidity units 
mg/l • milligrams pei liter 

Turbidity 
(NTU) 

1 

5 

0 

70 

64 

Rev. 0 
11/12199 

Dissolved 
Oxygen 
(mgtl) 

2.00 

1.41 

2.74 

1.01 

6.87 



Welll.D. Date Sampled 

CNC21-MWOl 9/8/99 

CNC21-MW04 9/8/99 

CNC21-MW06 9/8/99 

Notes: 

mgll· Milligrams per liter 
ugll - Micrograms pet liter 
E- Estimated Concentration 
NA • Not Analyzed 
• Fixed base laboratory analysis 

TABLE 3 

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS 
SITE 21, BUII.DINGi 241 

Dissolved 
OXyl~en (mgll) 

1.20 

1.48 

0.49 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON" SOUTH CAROLINA 

Alkalinity 
Carbon 
Dioxide (mgll) 
Imom 

364 648 

1,335 720 

1,060 670 

Su 
In 

Ifide 
19l1) 

O. 

O. 
087 

084 ,-
o. 80 

Ferrous Iron 
Img/ll 

6.10 

5.10 

3.36 

Methane 
{uglll 

6,800 

2,700 

310 

Manganese Nltrogeri' 
Nitrate (mglll 
Imalll-

4.4 <0.060 

-0.2 <0.050 

0.5 <0.050 

.. dV.O 
11/12/99 

Sulfate 
1m gil) * 

5.20 

63.00 

64.00 



~2mnlf:!l~on 
--··r·~ ..... --------

CNC21-B01 

CNC21-B02 

CNC21-B03 

CNC21-B04 

CNC21·B05 

CNC21-B06 

CNC21-B07D 

CNC21·808 

CNC21-B09 
CNC21-B10 

CNC21-B11 

CNC21-B12 

CNC21-B13 
CNC21-B14 
CNC21-B15 
CNC21-B16 

CNC21-B17 
CNC21-B18 
CNC21-B19 

CNC21-B20 

TABLE 4 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 21, BUILDING 241 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROUNA 

Rev. 0 
11/12199 

5ample Sample Depth Total Organic Va~ !'fead,space 
identification (ieet, voncentratJon ,PPmJ 

2155B0102 .2 0 
21S5B0108 8 140 
21S5B0111 11 250 
2155B0203 3 0 
215580205 5 100 
2155B0210 10 130 
215580303 3 17 
215580305 5 80 
215580405 5 0 
215580406 6 0 
215SB0407 7 0 
21SS80408 8 3000 
215580410 10 5000 
215SB0504 4 0 

~ 

215580507 7 4 
215580512 12 290 
215580604 4 0 
215580608 8 110 
215580612 12 10 
215580704 4 17 
2155B0706 6 100 
2155B0708 8 10 
215580803 3 0 
215580805 5 8 
215580806 6 150 
215580907 7 38 
215581003 3 35 
215581009 9 100 
2155B1103 3 20 
215581105 5 10 
215581203 3 40 
215581205 5 40 
215581208 8 170 
215581303 3 o 
215581403 3 0 
215581503 3 0 
215581603 3 21 
2155B1607 7 38 
21SS81701 1-9 No Recordina 
2155B1803 3 70 
21SSB1903 3 60 
215581907 7 20 
21SS819og 9 60 
21SS92OO3 3 20 
215592007 7 3 



i i 

TABLE 4 - CONTINUED 

SUMMARY OF OVA SOIL SCREENING RESULTS 
SITE 21, BUILDING 241 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROUNA 

Sample 
i 

5ample Depth 
i 

Rev. 0 
11/12199 

Sample Locatio~ 
Identification (feet) Total Organic Vapor Headspace 

CNC21-B21 218SB2103 3 
218S82107 7 

CNC21-B22 215S82201 1-10 
CNC21-823 21SS82301 1-12 
CNC21-824 215S82401 1-16 
CNC21-825 215S82501 1-16 
CNC21-826 215S82601 1-16 

Notes: 
OVA - organic vapors were analyzer with a flame ionization detector (FlO) 
ppm - Parts Per Million 

Concentration (ppm) 

36 
310 

No Recording 
No Recording 
No Recording 
No Recording 
No Recording 



I 

Rev. 0 
11/12199 

, 

Sample I Lccaticn 

CNC21-B01 

CNC21-B02 

CNC21-B03 

CNC21-B04 

CNC21-B05 

CNC21-B06 

CNC21-B07 

CNC21-B08 

CNC21-B09 

CNC21-B10 

CNC21-B11 

CNC21-B12 

CNC21-B13 

CNC21-B14 

CNC21-B15 

CNC21-B16 

CNC21-B17 

CNC21-B18 

CNC21-B19 

CNC21-B20 

CNC21-B21 

CNC21-B22 

CNC21-B23 

CNC21-B24 
""11.1,·,,,.., ... Do"').I:: ..., ... '-""" .-g",.., 
CNC21-B26 

NOTES: 

TABLES 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR SOIL 
sITe 21, BUILDING 241 

Sample 
Identification 

21SFB010405 

21SFB020405 

21 SFB030304 

21SFB040405 

21SFB050506 

21SFB060708 

21SFB070506 

21SFB080607 

21SFB090708 

21SFB100910 

21SFB110506 

21SFB120809 

21SFB130304 

21SFB140506 

21SFB150304 

21SFB160304 

21 SFB170506 

21 SFB180304 

21 SFB190304 

21SFB200708 

21SFB21070B 

21SFB220607 

21SFB230506 

21SFB240506 
"""'~~~""~I'\t:!tv:l Ltorc£vutJuu 

21 SFB20070B 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROUNA 

, 
I Sample 

, 
Laboratory Screening Datal'! 

Benzene Toluene Ethylbenzene 
Total 

n",nth yul ... ., ... &: Naphtha!ene ~-r-"" 

(JlgIKg) (Jl9IKg) (Jlg/Kg) 
.. ,.-.. _--

(teet) ~ (!1g/Kg) 

4-5 NO NO NO NO NO 

4-5 NO NO NO NO NO 

3-4 NO ND ND ND NO 

4-5 NO 5B.6J 467 1,247E 334 

5-6 NO NO 4B.BJ 441 3B7 

7~ NO NO NO NO NO 

5-6 NO NO NO 647E 465 

6-7 NO NO 161 608E 198 

7-8 NO NO NO 202 228 

9-10 NO NO NO NO NO 

5-6 NO NO 30.6 122 108 

8-9 NO NO NO NO 92.4 

3-4 NO NO NO NO NO 

5-6 NO NO NO NO NO 

3-4 NO NO NO NO NO 

3-4 NO NO NO NO NO 

5-6 NO NO NO NO NO 

3-4 NO NO NO NO NO 

3-4 NO ND NO NO NO 

7~ NO NO NO NO NO 

7-8 NO NO NO NO NO 

6-7 NO NO NO NO NO 

5-6 NO NO. NO NO NO 

5-6 NO NO NO NO NO 

II!'" .. ,'"' .. ,'"' U'"' L ..... .. ,'"' ~ ''0'"'' ,,, ..... ''0'"'' ''II'"'' ''0'"'' 
7~ NO ND NO NO ND 

Diesel Range 
Ora:lnics - - i;I------

(mgIKg) 

NO 

NO 

NO 

10,400E 

8510 

NO 

586 

1361 

727 

NO 

288 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

.. ,'"' 
"'-' 

NO 

(1) Laboratory screening data was analyzed using USEPA Method 8020/8015M. Compounds not detected are reported as non
detected (ND) 
Jl9IKg = micrograms per kilogram 
mgIKg = milligrams per kilogram 
J = Estimated value-detection was above the instrument minimum detection level, but below the practical quantification limit. 
E = Estimated value-detection exceeded the upper calibration range of the instrument. 

I 



TABLE 6 

Rev. 0 
11/12199 

SUMMARY OF MOBILE LABORATORY SCREENING RESULTS FOR GROUNDWATER 
SITE 21, BUILDING 241 

Sampie 
Location 

CNC21-B01 

CNC21-B02 

CNC21-B03 

CNC21-803 

CNC21-B04 

CNC21-B05 

CNC21-B06 

CNC21-B07 

CNC21-808 

CNC21-B09 

CNC21-B10 

CNC21-811 

CNC21-812 

CNC21-B13 

CNC21-B14 

CNC21-B15 

CNC21-B16 

CNC21-B17 

CNC21-B18 

CNC21-819 

CNC21-820 

CNC21-821 

CNC21-B22 

CNC21-B23 

NOTES: 

Sam pie 
Identification 

21GFB010612 

21GFB020812 

21GFB030812 

21GFB031016 

21GFB040612 

21 GFB050712 

21GFB061220 

21GFB071116 

21GFB080B16 

21GFB090612 

21GFB100916 

21GFB110608 

21GFB120912 

21GFB130812 

21GFB140812 

21GFB150508 

21GFB160610 

21GFB170810 

21GFB1B0912 

21GFB190512 

21GFB200612 

21 GFB21 0912 

21GFB220709 

21 GFB?30816 

ZONE F, FORMER CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROUNA 

II Sam~1 I Depth Benzene Toluene 
ffeet' (J1g1L) (p.g1L) 

Laboratory Screening Datall) 

Ethylbenzene I' Totai 'I (p.gfL) Xylenes Naphthalene 
,,,,.11 \ I"nn \ ,.- --, , .. ;;; .... ."" ... -; 

6-12 NO NO NO NO NO 

8-12 NO NO NO NO NO 

8-12 NO NO NO NO NO 

10-16 NO NO NO NO NO 

6-12 NO NO 28.0 147.5 537E 

7-12 NO NO 61.8 279.7 283E 

12-20 NO NO NO NO NO 

11-16 NO NO NO NO NO 

8-16 NO NO NO NO NO 

6-12 NO NO NO 46.6 260 

9-16 NO NO NO NO NO 

6-8 NO NO 13.7 75 98.8 

n A" •• n ., .... ... n .,1"\ ... n ."-,, ''ILl ,"LI "'LI ... .., ".., 

8-12 NO NO NO NO NO 

8-12 NO NO NO NO NO 

5-8 NO NO NO NO 10.6 

6-10 NO NO NO NO NO 

8-10 NO NO NO 3.2J NO 

9-12 NO NO NO NO NO 

5-12 NO NO NO NO NO 

6-12 NO NO NO NO NO 

9-12 NO NO NO NO NO 

7-9 NO NO NO NO NO 

8-16 NO ND NO NO ND 

NO NO NO 

NO ND 

NO NO 

, .. I 
I DIeSel Range I 

Organics 
Imn/l \ ,···cr·_, 

NO 

NO 

NO 

NO 

190 

663E 

NO 

NO 

NO 

266 

NO 

67.2 

,...,0 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

(1) Laboratory screening data was analyzed using USEPA Method 8020/S015M. Compounds not detected are reported as non
detected (NO) 
J19IKg = micrograms per Iologram 
mg/Kg = milligrams per kilogram 
J = Estimated value-detectlon was above the instrument minimum detection level, but below the practical quantification limit. 
E = Estimated value-detection exceeded the upper calibration range of the instrument. 



TABLE 7 

SUMMARY OF FIXE:D-BASE LABORATORY ANALYTICAL RESULTS FOR CHEMICALS OF CONCERN IN SOIL 
SITE 21, BUILDING 241 

Sol Boring( Benzene 1roluene 
Sample Date 

Sample No. (ug/kg) I[uglkg) 

RBSL(t) 5 478 

CNC21-B031 
21SLB030304 18-Aug-99 <7 4(J) 

CNC21-B041 
21SLB040405 23-.1un-99 <6 <6 

CNC21-B051 
21SL9050506 23-Jun-99 <7 <7 

CNC21-B071 
21SLB07050f1 18-Aug-99 <11 <11 

CNC21-B081 
21SLB080607 23-.1un-99 <10 <10 

CNC21-B081 
21SLB080607D 23-Jun-99 <11 <11 

CNC21-B091 
21SLB090708 23-Jun-99 <5 <5 

CNC21-B11 I 
21 SLB 110506 18-Aug-99 <10 <10 

CNC21-B121 
21SLB120708 18-Aug-99 <11 <11 

CNC21-TL(2) I 
21TLOO101 18-Aug-99 <5 <5 

CNC21-TL(2) I 
2ITlOO201 23-Jun-99 <5 <5 

NA - Nol analyzed 

ZONE F, CHARLESTON NAVJI\L CC)MPLEX 
NORTH CHARLESTON, SOUlrH CA.ROLINA 

Ethyl-benzene Xylenes (total) 
Banzo(al) IBenzo{b) 

anthracene fluoranthene 
(uglkg) (ugIkg) 

(ugIkg) (ugIkg) 

364 11119 17687 7042 

<7 <7 <530 <530 

<6 <8 440 370 

<7 <7 <330 <330 

<11 <11 <630 <630 

<10 <10 <630 <630 

<11 <11 <660 .. 660 

<5 <5 4100 4300 

<10 <10 <560 <560 

<11 <11 <590 <590 

<5 <5 NA NA 

<5 <5 NA NA 

Benzo(k) 
Chryaene 

fluoranthene 
(uglkg) 

(uglkg) 

55930 3146 

<530 <530 

200(J) 400 

<330 <330 

<630 <630 

<630 <630 

<660 <660 

18OO(J) ·4100 

<560 <560 

<590 <590 

NA NA 

NA NA 

Itl South Carolna Department of Health and Environmental Control Risk Based Screening Levels for clay-rich sclll8: depth to groundwater less than 5 feet. 
/21 Trip blank 

IJl Indicates presence of analyte at B concentration less than the reporting limit and greater than the det!!l::tloo limit. 

DlbeN 
aothn 

(ugJ 

21. 

<5 

o(lI,h) 
IlOene 
'kg) 

!~ 

30 

<3' 162 

<3 30 

<6 30 

<6 30 

<61 ISO 

<3E ;00 

<51 160 

<5' 90 

A N, 

N A 

Naphthalene 
(ug/kg) 

52 

2500 

11004(J) 

<7 

7024 

<10 

7(J) 

25055 

3724 

6800 

<5 

<5 

i 

Rev. 0 
11112199 



TABLE 8 

SUMMARY OF FIXED-II3ASE LABORATORY ANALYTICAL RESULTS FC)R CHEMICALS OF CONCERN IN GRC)UNDWATER 
SITE 21, BUILDIl~G 24~1 

ZONE F, CHARLESTON N,IWAl COMPLEX 
NORTH CHARLESTON, SC)UTH CAROLINA 

Monitoring WelV 
Simple No. 

Sample Date 

RBSle', 

CNC21M-Ol1 
21GlM0101 8-Sep-99 

CNC21M-021 
21 GlM0201 22-Aug-99 

CNC21M-021 
21GLM0201O 22-Aug-99 

CNC21M·031 
21GLM0301 22-Aug·9Q 

CNC21M-041 
2tGlM0401 8-Sep-99 

CNC21M-051 
21GLM0501 16-Aug-99 

CNC21M-061 
21 GlM0601 22-Aug-99 

CNC21M'{)71 

21 GlM07DO' 22-Aug-99 

CNC21M"()81 
21GLM0801 22-Aug-99 
-- .. --

All concentrallons are in ug/l. 
NA • Not analyzed 

Benz8l1ltl 
E~thyl. 

(uWL) 
benzene 
(ugIL) 

5 700 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

Toluene Xylenes (total) Naphthalene 
Benzo(a) 

(ugIl) (ugIL) (ug/L) anthiracene 
(ug/L) 

1000 10000 10 121 110 (2) 

<5 <5 160 < 10 

<5 <5 <10 < 10 

<5 <5 <10 <10 

<5 <5 <10 < 10 

<5 <5 <10 <10 

<5 <5 < 10 <'0 

<5 <5 <'0 <'0 

<5 <5 <'0 <10 

<5 <5 < 10 < 10 

11) South Carolina Department of Health and Envtronmental Control Risk Based Screening Levels fOl ground water. 
III The Risk baaed screening levil for Imlvldual PAH coe Is 10 ugII or 25 ugJI for total PAHs. 
131 Trip blank 
IJI Indicates presence of analyte at a concentrallion less than the reporting limit and greater than the detection limit. 

Benzo(b) 
fluoranthene 

(ugIL) 

10(2' 

<10 

<10 

<10 

<10 

<to 

<10 

<'0 

<10 

<10 

Benzo(k) 
Chrysene 

Dlbenzo(a,h) 
fluoranthene 

(ug/l) 
anthracene 

(ugIl) (ug/L) 

10 (2j 10 (2) 110 121 

<10 <10 ·c 10 

<10 <10 ·c 10 

<10 <10 -c 10 

<10 <10 -c 10 

<10 <'0 -c 10 

<10 <10 -.,0 

<'0 <10 ·c 10 

<10 <10 ··10 

<10 <10 ·c 10 
- -

MTBE 
(uglL) 

40 

<5 

<5 . 

<5 

I 

<5 

<5 

<5 

<5 

<5 

<5 

.,ev.O 
11/12199 



TABLE 9 

FATE AND TRANSPORT INPUT PARAMETERS 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Parameter Domenico Dilution/Attenuation Model(1
) 

Hydraulic Conductivity [mlsec] 2.61E-07 
Hydraulic Gradient [ftltt] 0.0202 
P rosity [cm3Jcm~ 0.55 
Estimated Plume Lenath [ttl NA 
Soil Bulk Density1a) [g1cm~ 1.4 
Partition Coefficient [lJkgJ chemical specific 
Fraction of Organic Carbon in soil [g/gl 1.09E10-2 
First Order Decay Rate (sec·1] 0 
Modeled Plume Length [ttl NA 
Modeled Plume Width [tt] NA 
Source WldthID) [ml 15 
Source Thickness(D) [m] 2 
Soluble Mass [kg] Infinitel"/ 

Notes: 
(1) - South Caroiina Risk-Based Corrective Action for Petro/eum Releases, 

South carolina Department of Health and Environmental Control. 1998 (SCDHEC 1998). 
(a) - Determined from Tables C1 and C3 (SCDHEC 1998) 
(b) - Default value 

1 of 1 

Rev. 0 
11/12199 



TABLE 10 

COMPARISON OF MAXIMUM CONCENTRATIONS TO RBSLs 
SITE 21, BUILDING 241 

I I 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

I I ,.. Maxir:'u~ 
.... Oiiceiiu"1iuOii t,...,w......, \W""'U, \"oncenlrauon "~I I ., .... ....,........, 

Chemical of Concern (Soil) (mgIkg) (mg/kg)(a) (GW) (mg/L) (GW) (mgIL)(b) 

Benzene NO 0.005 NO 
Toluene O.004w 0.478 NO 
Ethybenzene NO 0.364 NO 
Xylenes (TotaO NO 1.119 NO 
Benzo(a)anthracene 4.1 17.687 NO 
Benzo(b)fluoranthene 4.3 7.042 NO 
Benzo(k)fluoranthene 1.8 5.593 NO 
Chyrsene 4.1 3.146 NO 
Oibenzo(a,h)anthracene NO 21.265 NO 
Naphthalene 25.1 0.052 0.16 
MTBE NA Not Applicable NO 

(a) - From Risk-Based Corrective Action for Petroleum Releases, Table B4, 
Depth to GW - <5 ft, SCDHEC RBCA Guidelines, 1998. 

(b) - From Risk-Based Corrective Action for Petroleum Releases, Table B1. 
SCOHEC RBCA Guidelines, 1998. 

(e) - Calculated for dermal. incidental ingestion, and inhalation routes for the 

0.005 

1 
0.7 
10 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.040 

on-site construction worker (see Section 3.5.1 of the text and Appendix H). 
(j) - Estimated value 
GW - Groundwater 
RBSLs - Risk Based Screening Levels 
NO - Not detected 
NA - Not analyzed 
Shaded cell indicates the concentration exceeded one of the RBSLs. 
MTBE - Methyl Tertiary Butyl Ether 

Rev. 0 
11/12199 

""" ....... '"'VI''''''' """",,,.UII 
WorkerC

) 

0.15 

5.38 
6.05 

102.33 
-
-
-
-
-

1.63 
1.63 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 11 

EXPOSURE PATHWAY ASSESSMENT - CURRENT USE 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Exposure Route Pathway Selected for Exposure point or 
Evaluation? (Yes or Nol Reason for Non-

Selection 
Inhalation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion No No water supply well 
downgradient or 

Dermal contact No residential basements. 

Inhalation No 

Ingestion No Cooper River 
approximately 400 feet 

Dermal contact No downgradient. No 

Inhalation No 
completed pathway. 

Ingestion No No impacted surface 
soil. 

I Dermal contact . I 
Inh;ol~tinn 

No 

..... ~.----- .. -Nn 

Ingestion No No current complete 
pathway. 

Dermal contact No 

Inhalation No 

Leaching to No 
Groundwater 

Rev. 0 
11/12199 

Data Requirements. lit 
pathway selected) 

No additional data 
required 



Media 

Air 

Groundwater 

Surface Water 

Surficial Soil 

Subsurface Soil 

TABLE 12 

EXPOSURE PATHWAY ASSESSMENT - FUTURE USE 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

-xposure ... o'.!!e Pat-.way -"...~ - 'Exposure tJOilil uf u"'''vw lUi 

Evaluatlon7 (Yes 01 Nol Reason for Non-
R h 

Selection 
inhaiation No No volatilization to 

enclosed space. 
Explosion Hazard No No explosion hazard. 

Ingestion Yes Future use. of property 
expected to be industrial 

Dermal contact Yes or commercial. Sanitary 
sewer line within close 

Inhalation Yes proximity to the site; 
therefore, construction 
worker exposure_possible. 

Ingestion Yes Cooper River 

Dermal contact No 
approximately 400 feet 
downgradient. No 
completed pathway. 

Inhalation No 

Ingestion No No impacted surface 
soil. 

noQt.rl"Y"l ..... t ,...,.,.n+"",,..+ ~I-
""u 

No 

Ingestion Yes A sanitary sewer line is 
within close proximity to 

Dermal contact Yes the site; therefore, 
construction worker 

Inhalation No exposure possible. 
Inhalation hazard 

Leaching to Yes discounted based on low 
Groundwater levels of benzene in the 

soil. Presumed that 
upon excavating the 
trench, benzene 
volatilization from 
exposed soils will reach 
equilibrium prior to the 
construction worker 
entenna the trench. 

Rev. 0 
11l12f99 

.... i 
VlIlll naquarernenis lIT 

pathway selected) 

No additional data 
required 



TABLE 13 

COMPARISON OF MAXiMUM GROUNDWATER CONCENTRATiONS TO SSTLs 
SITE 21, BUILDING 241 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Source Area 
SSTLs Protective of 

Chemical of Concern Concentration 

Benzene 
Toluene 
Ethylbenzene 
Xyl nes 
Benzo(a) anthmcene 
Benzo(b) fluoranthene 
Benzo(k)f1uoranthene 
Chrysene 
Naphthalene 

mglL - milligrams per liter 
GW - Groundwater 

(mgIL) 

NO 
NO 
NO 
NO 
4.10 
4.30 
1.80 
4.10 

25.10 

SSTLs Protective of Surface 
Water (Cooper River) 

SSTLsouRCE SSTLcowo 
(mglL) (mgIL) 

0.998 0.943 
199.5 188.5 
139.7 132 
1995 1885 

2 1.89 

BOLD text indicates the concentration exceeded the SSTL. 
NO - Not Oeteded 

Construction 
Workers 

SSTLsouRce 
(mg/L) 

0.15 
5.38 
6.05 

102.33 

1.63 

Rev. 0 
11112199 

Minimum 
On-Site 
SSTLs(a) 

(mg/L) 

0.15 
5.38 
6.05 

102.33 

1.63 

(a) The minimum on-site SSTLs are chosen as those SSTLs protedive of both surface water (the Cooper River') and 
the on-site construction worker. 
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